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Plants, like most organisms, invest enormous resources to
ensure that their sperm and egg cells interact with the most
suitable partners. Adhesion between pollen and the stigma
occurs within seconds of pollination, is extremely strong, and
highly species-specific. Subsequently, the pollen undergoes
striking cellular changes, mobilizing its extracellular matrix to
move onto the stigma surface and forming a polar process (the
pollen tube) that serves to deliver the sperm to the ovary. The
ability to selectively recognize appropriate species requires
rapid evolution of the genes that regulate these interactions.
Pollen tube growth and guidance – a process strikingly similar
to axon guidance in animals – are regulated in part by GABA,
a common neurotransmitter. To directly monitor pollen tube–
ovule interactions, we developed an in vitro pollen tube
guidance system in Arabidopsis. The in vitro system uses
three components: pollen, an upper portion of the pistil (stigma
and style), and excised ovules. This system recapitulates many
pollen tube behaviors observed in vivo: (i) pollen tubes make a
sharp turn toward the ovules, (ii) enter the micropyle, (iii) cease
elongation and (iv) burst open to release their cytoplasmic
contents. In these assays, ¨50% of the ovules are targeted by
the pollen tubes, a remarkably high success rate, considering
the disruption to the natural environment. We also showed that
mature ovules have a significantly higher targeting efficiency
than ovules from buds that are 16 h younger. In addition, we
showed that ovules from A. arenosa, Olimarabidopsis pumila,
Capsella rubella, or Sisymbrium orio do not efficiently attract
A. thaliana pollen tubes, demonstrating that the guidance
signals show species-specific variation.
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Ephrin-A1 stabilizes growth cone point contacts through
phosphorylation of FAK
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Adhesion to the extracellular matrix is a critical step
during growth cone migration. Within growth cones,
integrin-dependent adhesion is mediated by macromolecular
structures known as point contacts (PCs). Previous work in
our laboratory has shown that PC dynamics depend on a
balance between the Rho GTPases Rac1 and RhoA. While
Rac1 is required to initiate PC formation, stabilization of
PCs requires RhoA and reduced Rac1 activity. Although
several axon guidance cues have been shown to signal
through the Rho GTPases, the effects on growth cone
adhesion have not been extensively addressed. Here, we
describe the effects of the repulsive guidance cue Ephrin-A1
on PCs in Xenopus RGC growth cones. Consistent with
previous studies showing Ephrin-A1 increases RhoA activity,
live imaging of paxillin-GFP revealed that a sub-collapsing
dose of Ephrin-A1 slowed neurite outgrowth, stabilized pre-
existing PCs and significantly decreased the frequency of
new PC formation. Immunocytochemical staining further
showed that Ephrin-A1 increased levels of phosphorylated,
i.e. active, FAK (p-FAK). Interestingly, this was blocked by
the ROCK inhibitor Y27632, suggesting that Ephrin-induced
p-FAK is RhoA-dependent. FAK kinase activity is thought
to recruit additional proteins to adhesion sites by creating
more binding sites for SH2-domain-containing proteins.
Experiments using morpholino knockdown and expression
of FAK-related non-kinase (FRNK) are currently underway
to determine if FAK is required for Ephrin-A1-induced PC
stabilization. Together, our data suggest that Ephrin-A1
negatively regulates growth cone advance by stabilizing
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